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Abstract 



PROBLEM TO BE SOLVED: To inhibit thermal deformation due to an X-ray application beam by forming the 
amorphous substance of a thin film or the main constituent of the amorphous substance with nickel alloy. 
SOLUTION: For example, a substrate 3 for X-ray mirror where an amorphous thin film 2 consisting of nickel 
alloy is formed is formed on a substrate 1 made of invar and an X-ray reflection multilayer film 4 with a 
period length of 6.7 mm and 50 layers being made of Mo and Si is formed on the surface of the substrate 3 
by ion beam sputtering, thus completing an X-ray reflection mirror. With the X-ray reflection mirror, even if a 
heat flux of 10 mW/cm<2> is applied to its entire surface or its one portion, thermal deformation reaches 0.1 
mm or less and the optical system of diffraction limit using X rays with a wavelength of 13 nm can be 
configured by cooling a reverse side and maintaining a constant temperature. A reflection mirror thus 
created has small shape error and surface roughness and can suppress thermal deformation due to 
application of, for example, X rays. Also, the high resolution and the high throughput of an X-ray projection 
exposure device used for the X-ray optical system can both be established. 
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